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The inventions relate to a high-bending- strength and high-d. 
osteosynthetic material and a high-strength implant material, comprising 
either a biodegradable and bioabsorbable cryst. thermoplastic 
polymer material or a composite material comprising the above 
polymer material and a bioceramic powder having a 

particle diam. of 0.2 to 50 .mu.m dispersed therein, wherein crystals of 
the polymer material are pressure-oriented essentially 

parallel to a plurality of ref . axes rather than uniaxially; and a process 

for prepg. the above materials by pressure orientation, comprising prepg. 

either a biodegradable and bioabsorbable cryst. thermoplastic 

polymer material or a mixt . comprising a dispersion of a 

biodegradable and bioabsorbable cryst. thermoplastic polymer 

material and a dispersion of a bioceramic powder, melt -forming 

the mixt. into a preform, and pressure filling the preform into a cavity 

of a closed mold to prep, an oriented form. This process 

enables the prepn. of ideal biomaterials , i.e., an osteosynthetic material 
and an implant material comprising an oriented form with 
crystals oriented parallel to a plurality of ref. axes and 
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possessing low anisotropy, high denseness, and high strength, which have 
suitable hydrolyzability, can retain satisfactory strength for a period of 
time necessary for bone coaptation and, after the recovery of the 
fractured portion, is degraded and adsorbed at such a rate as will not 
cause any inflammation, thus eliminating the need to conduct reoperation. 

ST osteosynthetic composited implant material; thermoplastic 
bioceramic prosthetic implant 

IT Bone 

Bone 

(implant; osteosynthetic material, composited implant 
material, and process for prepg. the same) 
IT Dental materials and appliances 

Prosthetic materials and Prosthetics 

(implants; osteosynthetic material, composited implant 
material, and process for prepg. the same) 
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Achievements in ceramic biomaterials 
Veresov, A. G. ; Putlyaev, V. I.; Tret'yakov, Yu./D. 
Fak. Nauk o Mater., MGU im. M. V. Lomonosova, Moscow, 
119899, Russia 
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Mendeleeva 

Journal ; General Review 
Russian 

A review with 96 ref s . providing a brief description of the properties and 
physiol. of bone, calcium phosphate biomaterials based on CaO-P205-H20 
systems, producing hydroxyapat ite powders, bioceramics based on 
"pure" hydroxyapat ite, dense hydroxyapat ite ceramics, porous 
hydroxyapat ite ceramics, ceramic composites, glass ceramic materials based 
on hydroxyapat ite, hydroxyapat ite coatings for metals, hydroxyapat ite/ 
polymer composites, calcium phosphate bone cements, and prospects 
for new developments in the field of bone implants, 
review bone implant bioceramic material 
Bone 

(implant; achievements in ceramic biomaterials) 
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Collagen-polymer -hydroxyapat ite composite materials 
The design of ceramic -polymer composite offers the possibility 
of combining the advantageous properties of bioceramics like 
hydroxyapat ite with the molding capacity of biocompatible polymeric 
systems. To improve the synthetic bone implant 

material, hydroxyapat ite coated with collagen, acrylamide crossl inked with 
bis-methylene acrylamide was produced. A new, rigid composite material 
was obtained by mixing all the above components in soln. and curing it. 
The usefulness of this new material was also evaluated, 
collagen polymer hydroxyapat ite composite 
Prosthetic materials and Prosthetics 
Prosthetic materials and Prosthetics 

(ceramic, implants; collagen -polymer -hydroxyapat ite 

composite materials) 
Compressive strength 

(collagen -polymer -hydroxyapat ite composite materials) 
Collagens, biological studies 

RL: PEP (Physical, engineering or chemical process); PRP (Properties); THU 
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AB A review with 2 ref s . , describing medical application of 
bioceramics, Ca phosphate and oxide ceramics (Al , Zr) as 
bone implants, silicone implants for smooth 

tissues, and coating of silicone with bioactive hydroxy 1 apatite or 
tricalcium phosphate by radio frequency glow discharge. 

ST review polymer bioactive coating silicone implant 

IT Coating materials 
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AB Biodegradable polymeric therapeutic implant materials incorporating 
bioactive ceramics such as Bioglass are provided. These 
implants provide increased mech. properties and pH control, 
enabling the use of these materials to design porous and nonporous 
therapeutic implants used as cell scaffolds for healing of 
tissue defects or fixation devices, having desired degrdn. times, mech. 
properties, elasticity and biocompatibility . 
ST bone implant polymer ceramic biodegradable; 

prosthetic implant ceramic biodegradable 
IT Polymers, biological studies 

RL: DEV (Device component use) ; PRP (Properties) ; THU (Therapeutic use) ; 
BIOL (Biological study) ; USES (Uses) 

(biodegradable implant material comprising bioactive ceramic) 
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(ceramic, implants; biodegradable implant material comprising 
bioactive ceramic) 
IT Bone 

(implant; biodegradable implant material comprising bioactive 
ceramic) 

IT Prosthetic materials and Prosthetics 

(implants; biodegradable implant material comprising 
bioactive ceramic) 
IT Ceramics 

(prosthetic implants; biodegradable implant material 

comprising bioactive ceramic) 
IT 34346-01-5, D,L-Lactic acid-glycol ic acid copolymer 

RL: DEV (Device component use) ; PRP (Properties) ; THU (Therapeutic use) ; 
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(Bioglass composites; biodegradable implant material 

comprising bioactive ceramic) 
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TI Processing of bioceramic implants via fused deposition 
process 

AB Porous ceramic structures have long been a subject of investigation as 
bone substitute. Most of these porous structures are typically made by 
techniques that result randomly arranged pores with a wide variety of pore 
sizes. In recent years, SFF methods are being used for the fabrication of 
porous bioceramic implants- Porous ceramic structures 
were fabricated using indirect route where a polymeric mold is first 
created via fused deposition process. The mold was then infiltrated with 
ceramic slurry, dried and then subjected to a binder burn out and 
sintering cycle. In this paper, processing of 3D honeycomb porous alumina 
ceramic structures and some initial mech. properties for bone 
implants will be discussed. 
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deposition process) 
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(prosthetic implants; processing of bioceramic 
implants via fused deposition process) 
IT 1309-48-4, Magnesium oxide (MgO) , biological studies 1344-28-1, Alumina, 
biological studies 

RL: DEV (Device component use); PEP (Physical, engineering or chemical 
process) ; THU (Therapeutic use) ; BIOL (Biological study) ; PROC (Process) ; 
USES (Uses) 

(processing of bioceramic implants via fused 
deposition process) 
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iventidns relate to a high-bending- strength and high-d. 
_ osteosyntheticN m aterial and^-frg gh - st r^engt h implant material, comprising 
either a biodegradable and^ ^^gbso r^baBl^> cryst . thermoplastic 
polyme r materia l or a composite material comprising the above 
poly mer material and a bioneramic powder having_ a 

particle diam. of 0.'2 to 50 .mu.m d ispersed 1 . therein, wherein cr ystals of\ 
t he polymer material are pressure-oriented essentially paraTTgT 
to a pl urality of ref. axe's rather than uniaxially ; and a process for 
prepg . the above materials by pressure orientation, comprising prepg. 
either a biodegradable and bioabsorbable cryst. thermoplastic 
polymer material or a mixt . comprising a dispersion of a 
biodegradable and bioabsorbable cryst. thermoplastic polymer 
material and a dispersion of a bioceramic powder, melt-forming 
the mixt. into a preform, and pressure filling the preform into a cavity 
of a closed mold to prep, an oriented form. This process enables the 
prepnT of ideal biomaterials , i.e., an osteosynthet ic material and an 
implant material comprising an oriented form with crystals oriented 
parallel to a plurality of ref. axes and possessing low anisotropy, high 
denseness, and high strength, which have suitable hydrolyzability, can 
retain satisfactory strength for a period of time necessary for bone 
coaptation and, after the recovery of the fractured portion, is degraded 
and adsorbed at such a rate as will not cause any inflammation, thus 
eliminating the need to conduct reoperation, 
osteosynthetic composited implant material; thermoplastic 
bioceramic prosthetic implant 



IT Bone 

Bone 
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material, and process for prepg. the same) 
IT Dental materials and appliances 

Prosthetic materials and Prosthetics 
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material, and process for prepg. the same) 
IT 1306-01-0, Tetracalcium phosphate 1306-06-5, Hydroxyapatite 7757-93-9, 
Dicalcium phosphate 7758-87-4, Tricalcium phosphate 13767-12-9, 
Octacalcium phosphate 26100-51-6, Lactic acid polymer 
34346-01-5, Lactic acid-glycol ic acid copolymer 

RL: DEV (Device component use) ; THU (Therapeutic use) ; BIOL (Biological 
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0.; Gripenko, V. P.; Lebedev, S. V. 
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DOCUMENT TYPE: Journal 
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TI A polymer -bioceramic composite for filling bone 
defects 

AB Polymer compns. based on polyurethane-contg . hydroxyapatite and 

the immunomodulator levamisole are developed. Physicochemical properties 
of the compns. obtained indicate the possibility of their use as 
implants for bone tissues. 
ST bone implant polymer composite 

bioceramic 
IT Ceramics 

(biocompatible; polymer -bioceramic composite for 
filling bone defects) 
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IT Ceramic composites 
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RL: PEP (Physical, engineering or chemical process); PRP (Properties); THU 
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(polymer -bioceramic composite for filling bone 
defects) 
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JP 07088174 A2 ^ ^SM &i JP 1993-264230 19930928 

TI implants containing recombinant human bone morphogenetic protein 

(rhBMP) for promoting osteogenesis 
AB Implants for promoting osteogenesis are prepd. contg. at least 

(1) atelocollagen, polymers or copolymers of lactic acid and/or 

glycol ic acid, or block copolymer of polyethylene glycol and the 

polymer or copolymer, and (2) recombinant human bone morphogenetic 

protein (rhBMP) . 
IT Glass fibers, biological studies 

RL: DEV (Device component use) ; THU (Therapeutic use) ; BIOL (Biological 

study) ; USES (Uses) 

(CPSA; implants contg. recombinant human bone none 
morphogenetic protein (rhBMP) for promoting osteogenesis) 
IT Bone 

(formation; implants contg. recombinant human bone none 
morphogenetic protein (rhBMP) for promoting osteogenesis) 

IT Glass ceramics 

(implants contg. recombinant human bone none morphogenetic 
protein (rhBMP) for promoting osteogenesis) 

IT Collagens, biological studies 

RL: DEV (Device component use) ; THU (Therapeutic use) ; BIOL (Biological 
study) ; USES (Uses) 

(atelo-, implants contg. recombinant human bone none 
morphogenetic protein (rhBMP) for promoting osteogenesis) 

IT Glass, oxide 

RL: DEV (Device component use) ; THU (Therapeutic use) ; BIOL (Biological 
study) ; USES (Uses) 

(beads, porous, implants contg. recombinant human bone none 
morphogenetic protein (rhBMP) for promoting osteogenesis) 
IT Animal growth regulators 

RL: DEV (Device component use) ; THU (Therapeutic use) ; BIOL (Biological 
study) ; USES (Uses) 

(bone morphogenetic protein 2, implants contg. recombinant 
human bone none morphogenetic protein (rhBMP) for promoting 
osteogenesis) 
IT Animal growth regulators 

RL: DEV (Device component use) ; THU (Therapeutic use) ; BIOL (Biological 
study) ; USES (Uses) 

(bone morphogenetic protein 2B, implants contg. recombinant 
human bone none morphogenetic protein (rhBMP) for promoting 
osteogenesis ) 
IT Animal growth regulators 

RL: DEV (Device component use) ; THU (Therapeutic use) ; BIOL (Biological 
study) ; USES (Uses) 

(bone morphogenetic protein 3, implants contg. recombinant 
human bone none morphogenetic protein (rhBMP) for promoting 
osteogenesis) 
IT Animal growth regulators 

RL: DEV (Device component use) ; THU (Therapeutic use) ; BIOL (Biological 
study) ; USES (Uses) 



(bone morphogenetic protein 5, implants contg. recombinant 
human bone none morphogenetic protein (rhBMP) for promoting 
osteogenesis) 
IT Animal growth regulators 

RL: DEV (Device component use); THU (Therapeutic use); BIOL (Biological 
study) ; USES (Uses) 

(bone morphogenetic protein 8, implants contg. recombinant 
human bone none morphogenetic protein (rhBMP) for promoting 
osteogenesis) 
IT Animal growth regulators 

RL: DEV (Device component use); THU (Therapeutic use); BIOL (Biological 
study) ; USES (Uses) 

(bone morphogenetic proteins, implants contg. recombinant 
human bone none morphogenetic protein (rhBMP) for promoting 
osteogenesis) 
IT Bone 

(implant; implants contg. recombinant human bone 
none morphogenetic protein (rhBMP) for promoting osteogenesis) 
IT Prosthetic materials and Prosthetics 

( implants / implants contg. recombinant human bone 
none morphogenetic protein (rhBMP) for promoting osteogenesis) 
IT 7631-86-9, Silica, biological studies 

RL: DEV (Device component use) ; THU (Therapeutic use) ; BIOL (Biological 
study) ; USES (Uses) 

(Carbonated or nitrated; implants contg. recombinant human 
bone none morphogenetic protein (rhBMP) for promoting osteogenesis) 
IT 50-21-5D, Lactic acid, polymers or copolymers 79-14-1, 

Glycolic acid, biological studies 107-21-1D, Ethylene glycol, 
polymers or copolymers 1306-06-5, Hydroxyapat ite 1314-23-4, 
Zirconia, biological studies 1317-82-4, Sapphire 1344-28-1, Alumina, 
biological studies 7440-44-0, Carbon, biological studies 7758-87-4, 
Tricalcium phosphate 11114-92-4 12597-68-1, Stainless steel, 
biological studies 13463-67-7, Titania, biological studies 80294-22-0, 
Ceravital 117563-96-9 125199-10-2, Bioceramics 

RL: DEV (Device component use); THU (Therapeutic use); BIOL (Biological 
study) ; USES (Uses) 

(implants contg. recombinant human bone none morphogenetic 

protein (rhBMP) for promoting osteogenesis) 
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